Mesmes e Parts of the Cell

CELL

The most basic unit of life, cells are microscopic cities. They are filled with a watery fluid called protoplasm and
numerous small machines called organelles or “little organs.” Cells’ small size allow for more surface area in
relation to their volume. They may be part of larger tissues and organisms or be single-celled beings on their
own like bacteria. Cells are divided into two groups: prokaryotes and eukaryotes. Prokaryotes are the most
simple, single-celled organisms and do not have a nucleus bound in a membrane. Most cells however, are
eukaryotic such as this human cell.

CENTROSOME

The centrosome is an important part of the cell’'s cytoskeleton. It is located near the nucleus and is the
organization center for part of the cell’'s skeleton (microtubules). The centrosome contains a pair of centrioles
which is a collection of 27 microtubules. When a cell prepares to divide, the two centrioles copy themselves to
make four. Each pair of centrioles moves to opposite ends of the cell. These centrioles then act like two team
captains, sending out microtubules to choose “players” (chromosomes) for their “teams” (two new cells).

CELL MEMBRANE

All human and animal cells have a kind of skin called a “membrane.” The cell membrane is also known as the
plasma membrane and allows nutrients, wastes, and cell products to pass through it. It controls the movement
of anything into and out of the cell like a city wall with gates. Only so much of each thing can cross through “the
gate” per second so membrane surface area is very important. Membranes between some parts of the cell are
interchangeable. The Golgi Apparatus sends its secretion vesicles in its membrane to the outer cell membrane
where the membranes combine together as part of the endomembrane system (Nuclear Envelope, Endoplasmic
Reticulum, Golgi Apparatus, and Cell Membrane).

CHROMOSOME

Chromosomes are made of DNA (deoxyribonucleic acid) and proteins and are found in the nucleus. Usually, they
are difficult to see as individual chromosomes, looking very stringy and tangled. This mess of genetic material is
called chromatin. Chromosomes carry genes in linear order and when the cell is about to divide, they get
organized and are the most visible thing in the nucleus. Different animals have different numbers of
chromosomes. For example, human cells generally have 46 chromosomes.

CYTOPLASM

The cytoplasm is the part of the cell outside of the nucleus but together, they make up the protoplasm. The
cytoplasm has a neutral pH of 7 and a watery fluid called cytosol where many of the organelles (“little organs”™)
are found. Free-floating ribosomes can be found here, too. The cytoplasm also contains remains of cell parts
(“floaties™) broken down by the cell “clean-up crews” (lysosomes). These remains are the building blocks
(precursors) used by organelles to rebuild themselves such as the Endoplasmic Reticulum’s membrane.

CYTOSKELETON

The cytoskeleton not only provides the “bones” for the cell but also the “muscles.” It is a mesh of fibers that
maintains the shape of the cell, provides a place for organelles to anchor to, causes movement of the cell, and
adds a “monorail system” for the organelles and vesicles to travel along. Some cells have moving hairs, tails, or
bumps (cilia, flagella, microvilli) whose movement is also caused by the cytoskeleton. There are three main
types of fibers in the cytoskeleton known as the microtubules (thickest), intermediate filaments, and
microfilaments (thinnest; a.k.a. actin filaments).

GOLGI APPARATUS

The Golgi Apparatus is the “packing and shipping office” in the cell. Some say that it looks like a stack of pita
bread. It is actually an organelle with many sac-like compartments called cisternae. The Golgi has a “receiving”
side and a “shipping” side. It receives proteins from the Rough ER (Rough Endoplasmic Reticulum) and alters
them for different uses. Some proteins from the Rough ER are packaged and sent (secreted as secretory
vesicles) out of the cell. The Golgi also wraps proteins with membrane and coats them with markers to help
them “dock” with other organelles. The Golgi gets membrane from the Rough ER and is part of the
endomembrane system (Nuclear Envelope, Endoplasmic Reticulum, Golgi Apparatus, and Cell Membrane).
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LYSOSOME

Lysosomes are the “clean-up crews” of the cell. They are sacs (vesicles) of acidic (pH 5) proteins made by the
Rough ER (Rough Endoplasmic Reticulum) that can dissolve bacteria, old cells, organelles, and materials that do
not belong in the cell. A cell may surround something unwanted and contain it, or “eat” (phagocytosis) it in a
stomach-like vacuole. Lysosomes break into the vacuole and release their dissolving proteins. By breaking up
organelles within the cell, they create a supply of “spare parts” or “floaties” that remain in the cytoplasm until
they become building blocks (precursors), reused by other organelles. When an entire cell needs to be
destroyed, lysosomes within the cell can all break open and destroy the entire cell (autolysis; giving lysosomes
the nickname “suicide sacs.”)

MITOCHONDRION

A mitochondrion is the “powerhouse” of the cell. There can be many mitochondria in a cell’s cytoplasm. In fact,
the number of them found gives an idea of the amount of energy needed for the cell. Mitochondria use free
ribosomes in the cytosol and have their own ribosomes to make their own double membrane. They pull “spare
parts” from the cytosol to make the smooth outer membrane and the many folds (cristae) of the inner
membrane. The folds offer more surface area to change oxygen and glucose, a form of sugar, into energy in the
form of ATP (adenosine triphosphate). Mitochondria are the size of a single bacteria and have their own DNA.

NUCLEAR ENVELOPE

The nuclear envelope is the double membrane around the nucleus in eukaryotic cells. It is the main difference
between prokaryotes and eukaryotes because prokaryotes do not have one. This membrane has pores that allow
passage of substances in and out, such as mMRNA (messenger ribonucleic acid), from the nucleus to go out to the
cytoplasm. The nuclear envelope blends into the ER (Endoplasmic Reticulum) membrane of the endomembrane
system (Nuclear Envelope, Endoplasmic Reticulum, Golgi Apparatus, and Cell Membrane).

NUCLEOLUS

The nucleolus is found in the nucleus. It is the most prominent part of the nucleus when the cell is not dividing
and looks like a dark spot. A nucleolus is made of specialized regions of chromosomes, RNA (ribonucleic acid), and
proteins. The proteins are actually ribosomes in different stages of production. More than one nucleoli can be
found in a nucleus. They are roughly spherical in shape and are involved in the assembly of ribosomes.

NUCLEUS

The nucleus is the “control center” of the cell. It holds the cell’s inherited genes as DNA (deoxyribonucleic acid)
in the form of chromosomes and controls the protein production in the cytoplasm by sending out mRNA
(messenger ribonucleic acid). The mRNA is the blueprint of DNA in the nucleus and tells the ribosomes what to
build.

PEROXISOME

Peroxisomes are single membrane organelles with proteins but do not come from the “packaging and shipping
office” (Golgi Apparatus). Peroxisomes absorb building blocks, such as proteins and fats, from their surroundings
in the cytosol and split when they get too big. They are usually spherical in shape and form hydrogen peroxide
(H20.) as a product of breaking down fats and toxins. Peroxisomes also convert harmful H,O, to water (H20)
with special proteins.

RIBOSOME

Ribosomes create the building blocks, or polypeptides, for forming proteins and are made by the nucleolus in the
nucleus out of cytoplasm proteins and rRNA (ribosomal ribonucleic acid). They can be found “bound” to the
Rough ER (Rough Endoplasmic Reticulum) or floating “free” in the cytoplasm. Ribosomes are what add the
“roughness” to the Rough ER. They receive commands from the nucleus in the form of mMRNA (messenger
ribonucleic acid) to create polypeptides. Free ribosomes make polypeptides that remain in the cytoplasm of the
cell while bound ribosomes make polypeptides that will either be part of a membrane or sent out (secreted out)
of the cell. Cells that secrete hormones and enzymes have a higher amount of bound ribosomes compared to
free ribosomes.
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[ ROUGH ENDOPLASMIC RETICULUM
The Rough Endoplasmic Reticulum (Rough ER) holds many ribosomes which give it a rough appearance. It is a
continuation of the nuclear envelope and merges with the Smooth ER but also makes its own membrane from
“spare parts” in the cytosol. Proteins are made from ribosomal polypeptides and, in the Rough ER, will either be
part of membranes or eventually sent (secreted as secretory vesicles) out of the cell by the Golgi Apparatus.
Cells that send proteins out are common in the stomach and intestinal lining to digest food. They are also found
in the pancreas to form insulin, a protein to help break down a complex stored form of sugar (glycogen). The
Rough ER adds sugar chains to the proteins and gives up part of its own membrane to wrap them for shipping to
the Golgi Apparatus (packaging and shipping center). The Golgi also absorbs the Rough ER wrapping membrane
to include in its own membrane as part of the endomembrane system (Nuclear Envelope, Endoplasmic
Reticulum, Golgi Apparatus, and Cell Membrane).

SMOOTH ENDOPLASMIC RETICULUM

Together, the Smooth and Rough Endoplasmic Reticulum (ER) make up a large network of membranes within
the cytoplasm called the endomembrane system (Nuclear Envelope, Endoplasmic Reticulum, Golgi Apparatus,
and Cell Membrane). The Smooth ER makes its own membrane from “spare parts” in the cytoplasm. It also
makes fats, hormones, and steroids such as testosterone, estrogen, and adrenaline. The Smooth ER helps with
the break down of complex sugars stored in the liver and also makes proteins (enzymes) that detoxify drugs and
poisons. It makes poisons more soluble and easier to flush out of the body. Tolerance to medication is due to
increased amount of the Smooth ER and its enzymes.




